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SYNOPSIS
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1. This report pressents the results of 3"/70 large chamber
(Type G) gun firing tests of 20 Mk. 46 primers modified by the
Naval Ordnance Lezboratory as follows:

a¢ 5 primers contained 31 grams of an Fe~KCl0, mix in a 1 to
1 ratio packed at the base end of the primer extension tube and
occupying the same volume as the standard charge of 26 grams of
black cannon powder,

be 5 primers contained 31 grams of an Fe-KCl0y mix in & 1 to
1l ratio packed at the forward end of the extension tube above a
plastic spacer,

Ce 5 brimers contained 80 grams of an Fe-~KC1l0; mix in a 1 to
1 ratio packed the full length of the extension tube.

de 5 primers contained 26 grams of black cannon powder in the
forward end of the sxtension tube above a plastic spacer.

2. The pressure~time curves obtained with the above primers and
Mke 46 primers fired for control purposes indicated the following:

ae« Primers containing the Fe-KCth mix packed at the base of
the extension tube produced slightly smoother curves than those
containing black cannon powder packed in the same position.

be Primers containing the Fe-~KC1l0, mix packed at the front of
the extension tube produced much worse curves than those containing

the black cannon powder packed in the same position,

Ce TFrimers t 4
curves when the packed at the tase rather than at the
front of the tub )
ds Primers containing black cannon powder exhibited slightly
worse curves when the charge was packed at the base rather than at
the front of the tubes
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e« Primers having the extension tube completely filled with
the Fe~KC10, mix gave curvss that fell beuween those obtained with

this mix at the base and at the front of the tubes Ejection times

for the full tubes wers the shortest obtained,

3« Primers containing black carnon powder gave the longest
ejection timese.

Le Ballistic uniformity for each group was satisfactory.
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as BUORD Conf ltr RelRa-~-HWK:srds NP9 to NAVPROV of

be Task Assignment NPG-Re2a-184~1-52 (Conf)
ce NOL Conf 1ltr WC:LLslk NP/NOL/XI-1(21093) Ser 01560-12682
to NAVPROV of 5 September 1951

Reference (a) requested that the Naval Proving Ground undertake
the task assignment, under which this report was written.
reference (a), the Naval Proving Ground was requested to cooperate

In

with the Naval Ordnance Laboratory and other activities engaged in
evaluating experimental pnrimers or primer component designse
Reference (c) requested the tests upon which this report is baseds

Lo OBJECT OF TEST:

5 PERIOD OF TEST:
as Date of Project Letter

be Date Material Received
ce Date Commenced Test

de Twest Completed
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5 September
15 Septembsr
26 September
26 September

¢ " To evaluate the performance of the subject primers with cool
propellants in the 3%/70 caliber large chamber gun.
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PART C

BETAILS OF TEST

6. DESCRIPTION OF ITEMS UNDER TEST:

Four modifications of Mke 46 (XCM-1l) primers were fired,
The modifications and modification designations are as follows:

8e 31 grams of an Fe-KCl0, mix in 8 1 to 1 ratio, packed at
the base end of the extension tube and occupying the same volume
as the standard charge of 26 grems of black cannon powder, .

bo 31 grams of an Fe-KC1l0;, mix in a 1 to 1 ratio, packed at
the forward end of the extension tube above a plastic spacere.

ce 80 grams of an Fe-KCth mix in & 1 to 1 ratio, packed the
full length of the extension tube,

de. 26 grams of black cannon powder packed in the forward end
of the extension tube above a plastic spacer.

The ircon in the primer mix was prepared from iron carbonyl
and was very pure. % was believed to be more stable (with respect
to its oxidational properties) than other varieties of iron powder
available,

7« PROCEDURE:

The subject primers were fired in the 3"/70 caliber large
chamber gun with cool picrite propellant (1% lead carbonate% HKPC-1l.
Velocities, maximum pressures (copper crusher), ejection times, and
pressure-time records were obtained as follows:

Velocities were obtained by measuring the time oif passage of
the magnetized projectile through a set of coils. The values
reported are estimated to be accurate within + 5 ft/sec.

Maximum pressures were recorded by copper crusher type gages
and are considered accurate to * 0.9 te.s.i.
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Ejection times were measured from time of closing of the firing
circuit to the passage of the magnetized projectile through muzzle
coile This measurement is considered accurate to * 0.4 millisecondse

Pressure<time records were taken with expanding ferrule resiste
ance wire strain type gages and associated recording equipment as
: set up and operated by the Armament Laboratories Divisione. These
SO gages are estimated to be accurate to * 2%,
4 .

: 8. RESULTS AND DISCUSSION:

ae The firing data obtained is tabulated in Appendix (A).
N HKPC~1 was selected as the test propellant bhecause of the smooth
' pressure-time curves and ballistic level attainable.

W bl e s s

.be In both primer types in which the charge was at the base
of the extension tube, the primers containing the Fe-KClO; mix
i (modification (a)), Figure 2, Appendix (B), produced slightly
smoother curves over those containing the -black cannon powder
(Mke 46 primer), Figure 1, Appendix ?B). The ejection times were :
longer by about 2 milliseconds for the rounds with the Mk. 46 -
primers, ’ :

rarme

T

e In both primer types in which the charge was at the front
of the extension tube, the primers containing the black cannon
powder (modification (d)), Figure 5, Appendix (B), gave much
smoother curves than those containing the Fe-KCl0, mix (modifi« :
cation (b)), Figure 3, Appendix (B)s. As in (a) above, ejection ;
times were longer for the black cannon powder primers by about ;
6 milligeconds,

de The curves for the primers containing the same charge of
Fe~KC10;,, but at different positions in the primer, indicted that
primer modification (a), Figure 2, Appendix (B), in which the
charge was at the base produced much smoother curves than primer
modification (b), Figure 3, Appendix (B), in which the charge was
at the front. HKjection times wers aboubt the same for each.

2e The curves for the primers containing the same charge, %
black cannon powder, but again at different positions in the primer, E
indicated that placing the charge at the front of the extension
tube, modification (d), Figure 5, Appendix (B), gave slightly
smoother curves than with the Mk. 46 primer, Figure 1, Appendix (B),

» -5"" 0
TR
ST TR
i 7 e NN

in which the charge was at the bases EJection times were longer
by about 2 milliseconds for the modification (d) primers.
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fe Completely filling the extension tube with the Fe-~-KCl0; mix

(modification (c)) Figure 4, Appendix (B), produced curves that ‘fell

between those obtained with modifications (a) and (b) primers.
Ejection times for these rounds were the shortest obtained.,

gs Ballistic uniformity for each group was saticfactorys

he The results as discussed above indicate that the position
in the extension tube of the primer charge for optimum propellant

ignition may be dependent upon the composition of the primer chargee.

This phenomena will be investigated as ignition studies are
continued,

PART D

CONCLUSTIONS

9+ ae Frimers containing the Fe-KC10j, mix packed at the base of
the extension tube produced slightly smoother pressure~time curves
than those containing black cannon powder packed in the same
positione

be Primers containing the Fe-KC10), mix packed at the front of
the extension tube produced much worse curves than those containing
the black cannon powder packed in the same position.

ce Primers containing the Fe~KCl0;, mix exhibited much smoother
curves when the charge was packed at the base rather than at the
front of the tube,

d. Primers containing black cannon powder exhibited slightly
rse curves when the charge was packed at the base rather than at
2 front of the tube.

ees Primers having the extension tube completely filled with
the Fe~KCl0), mix gave curves falling between those obtained with
the mix at the base and at the front 6f the tube.s Ejection times
were shortest for these rounds.

fe Primers containing the black cannon powder gave the longest
ejection timese
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PART R

RECOMMENDATIONS

10s In view of existing evidence that optimum propellant ignition
is dependent upon both primer charge composition and location in
the extension tube, it is requested that the Naval Ordnance
Laboratory supply the Naval Proving Ground with various type mixes

so that a study of the optimum position for each type primer charge
may be conducted.

PART F

DISPOSITION OF MATERIAL

11, All primers were returned to Naval Ordnance Laboratory after
firing tests were completed,
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The tests upon which this report is based were conducted by:
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Guns

Projectile:

Lead Foils
Wad:

Spacers

Powder:

Powder Tempe:

TABLE I
FIRING DATA

3%/70 Caliber, Type G-2, No. 24491
15,00 1lbse Epsom Salt Loaded Ex=24-5
None :

Cardboard, NGF Dwge No. 132664
Pce Noe 13

None
HKPC-~1
90°

Date: 26 September 1951

Rd,

Nos, Primer
1 Mk-46
2 Mk-46

Mod, d
3 n
L "
5 "
6 n
7 Mk-46
Mode a
8 "
n

16 "

11 L1

12 Mk-146

Mod. b

13 "

CONFIDENTIAL

FPPD
(in,l
1.7
n

2¢5

1.7

"

SECURITY INFORMATION
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Charge Velocity Pressure Eje Time

(lbs.! (f[s!__ ‘thzioz LMill;secgl

" 10401 3412 20,0 . 14
" 3391 20.4 22
" 3402 20.5 22
g 3409 20,6 18
i 3409 20.9 . 18
" 3419 20,8 18
9.80 3381 20,2 14
10,01 3382 2047 14
n 3378 19.8 14
" 3408 20,9 15
" 3407 2042 14
" 3406 21.1 14
" 3415 214 11

1 APPENDIX A
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TABLE I (Continued)

Date: 26 September 1951 (Continued)

Rd, PPD Charge Velocity
Noe Prime: {in,! (;bsgl 8
14 Mk~46 1.7 10,01 3419

MOdc b
15 " n " 34,09
16 *® ) " 3451
17 Mk-46 5¢1 900 3167
Mode ¢

18 " 1.7 10.01 3404
19 " W .o" 3429
20 n " ! 3[‘07
21 1® i L] 3397
Date: 12 September 1951
Rd, PPD Charge Velocity
Nog Primer gin.l ‘1b33! gf[sl
1 Mk~46 147 10,01 3393

2 n n ” 3406

3 n n ] 3425

I8 n " n 3405
CONFIDENTIAL
SECURITY INFORMATION 2
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Pressure Eje Time
toBel Millisec
2066 14
21,1 12
21le4 15
16@ 5 =
2044 13
21,0 12
21,3 13
20,8 13
Pressure Bje Time
(tosei,) (Millisec,)
2l.1 i9
21.0 15
21,7 18
21,2 15
APPENDIX A

1
!
{
H
H

N B ot s

re-ve

A ———

Rty




o CONFIDENTIAL

M. 45 Primer

5{‘ Gun Firing Tests of 20 NOL Modified
%I - e w eew e e ee == -- eSS

NPG REPORT NO.
Mk. 45 Primers

Rd.1 30 91251 X<-Mli .
3393 #s '
211" £si. /\ e
- . | &
f;;..{- T T N
- 0Ol SeC, EjecTion i
Rd.e. 32 g-12-5/ xc-mil |
306 ffs ! ==
2/.0 $4s5.1. /\ ;
- e A ‘_.’ ""'"'"" E L
_ = = Foet :
, ~0o) $a¢. Eiacliow
Kd. 3 3¢ F-12-57 Xc-Mij
3425 G5 —_—
217 *si. /‘\
s : 8§
fi‘.o"r .
.00 Sen EjaTlow :
, Kd. & 370 F-r2-51 xXc-mil | i
4 JYos F5. , 3 _— i
: ' 2.2 75 w/’\ i
, OB, H
; . — 8
;’»w:' >  rsas s ve o N . A -~ o e L | n y avhisws s YOOI s‘ !
— = foner : —
—_ 00| Iee. Ejecliom

A CONFIDENTIAL

i
R

APPENDIX B

a4




S S

?

P~ o .
£ IR

i‘; CONFIDENTIAL NPG REPORT NO. , 5
f Gun Firing Tests of 20 NOL Modified Mk, 46 Primers : {

Mk, 46 Primer - Modification A :
' 'Modl.'fiedl Xemi f_z.{..‘{'/ :............._....- - _T._?MT—;:“ .
-7 & |
: e tamrah.

: b .t:.;:;.;iéiz::::"::.
: Close Fiviaghey . 001 ac _ Shot Luection " :
Mod ified Xcmif 9%; -:-/

4

o N
R L S P

i

't a

24 % i 2 Shdeadtewh i % e Y
o Y e r A Y

Closg Firing Key Bt Skit Eyection / N '
1 i ’ ”/1 ’J ‘ '6-
l Mlc.d'l fred XC [ 25 | ‘

A A A A
A e e e A

" <
1 ad A e

- :4F : : 3 i i A X s A . h P ry r e r r 4
: Close Firing Aoy o e Sbot yactton - L -
;
1
!

e ———
=  —
// ot e d e bl e
L 1 - 1 A Y Iy e 1

A .22 -26-51 |
Mod_;f’{_eo’ A 9;{4-?{-0

[ l‘cq
| P/

% I - :
3 . PR P :'“
AL smpra——— “1‘
t e — v oe n 1 A " i La A g Y L 4 " 1 4 : ""f-' 3
r.l 3 2 T3 A i A i A WLl A i Tl 3 r 1 A a M 1 1l —— i A
: Close F?':-J_ny Ke 'JE}' Sec Sho? Eyection !
} Moa ihied Xeitin - 9-26-57 }
: R~/ .
/ 1 e 3
-
[
$3
e aq
L’ : ’ 4 r'e A y e A A | W v ry A r n i Y s s 2 Y o A
' Close Firing Kex . . oo‘: !.g SHot £, ecfqu,___________; e e
’ 2 APPRMDIX B
$ CONFIDENTIAL : 1
H
R AR o . ,.f



e~

T
t
3
{
\
|

Py
H
——
)
S

;?
&
4
%““
L4

CONFIDENTIAL , NPG REPORT NO,
Gun Piring Tests of 20 NOL Modified Kk, 46 Primers
Mk. 46 Primer - Modification B

< .

T Hodified xCHU e ____]

F— A " A i ol e a A2 3 ™
1 A A I Y I N W S— w— T —— —

"
—

(o
Llesc ﬁ’*’"’f . 4 001 Sec.  Shet Eyeclion

s ' /‘!a..a_'i fied XCMil 9‘},}4‘;}7/

| _ e
!

p L VS VN U Al A 3 4 FOSN \ g PR e el M M 3 ) 4 4 M : : : -

< Ciose Fiving fKey .00 ¢ Gec. ‘a‘/oi‘ Eroction 1
S ; h’d;*‘c"éd XCNII 7_26_6-, !
Ad -1 i

e e e e e v A et e e e S e o S v e e e
Clese ;‘7;‘:’{9”} aO:?"f"- Saot Eyoctien o )
Mo dified xemu §-26-S/

] [ [P e W=~ SO 3 i . . -
ry —
re

e A re e ry r——_ e, e b : & : n i
. C/Oé(’ F;"ln, K" .00l S“ ;Sbmf Elt‘cf."aq

* Moditied xcmu# §-26-97 = =
xd -/6

PR —
:”' i T pe——r s

1
P SBAeery pE/

=, e e e TS e v o e e s e o U A e P P S S G G S P U e o
- v = i
loscFiring Koy 001 beg Sbe?t Eyection
CONPIDENTIAL 3 APPERDIX B
Fian.

|
)

R,

59
W

PRI ST g T

e

g

oysonbager o oo <

o nes e o

T Y




v

* g

A
i ool oim

ot o ey A2 sy
& T TN

¥
&
£

S

.

CONFIDENTIAL NPG REPORT NO, -

Gun Firing Tests of 20 NOL Modified Mk. 46 Primers

.-------a-----------o-ﬂo-----.

Mk. 46 Primer - Mcdification C

(T Modified X€riil g-26-57

' 2-17 R}
ﬁ‘ -
plt -

N e A .

: Léf,wﬁi'm,h’l; el ot Esection B
Mdd‘.l‘;‘d e ?-;,‘-J'/
Close Friag hey - B

Mod Fred XCN

e i " e i
e

Shot fuection

ool
5¢ Flrieg Keq +00l Seg,

Mod':'fi'éd Xend g -3¢ "-;'/

Ad-ae

1

e B
- R WY RO TNUOH | SR G O T T T R IR
vilia r r

o A S T e el il Do i e g el R ——

’ A 5 H r &
Close Firing ey 00| So¢ Shot Lueclion

Moditied XcHil 9 -ké 57

Ad -2l

P T
pr——
e ———v—
oy —" R
PR P e I T el nowiznd ¥ T e N R A |y R R A W

I” n ok '1 n I i M r A M - i
Close FiringBey . bt sec. Sbo? Byeclion

CONFIDENTIAL A APPENDIX B




e ™

RN
ey

B L ey
o ——ah e W vt K o -

a7

%@ A

)

QONFIDENTIAL

-

KPG REPORT RO,

Gun Piring Tests of 20 HOL Modified Mk, 46 Primers

ooooo.a.nee.oo--c,n-o.eo.oec.a

Bk, 48 Frizer - Nodificatica D -

”ao’:‘}'iea( XCry

g-26-51

-

S
i $’£~J Cannen Bla k' P, der a'\_-“'_t
dn Forward Ead oF Tuba S
—i ‘ S
) . - ~t
q"‘ . - S v ot e e W 'i‘,f,::"".‘“‘::

L ﬂ...‘:? . ":l-dloc. ' St Lyeotisn

Nodj«fiefxcﬁl/ o

Lo ral 1 e de L o
At

E #n L -.-""—‘——_.

Ej y"-d‘f Aring Aoy oo e,

Me d;fc;ﬁ/ XC Ml ) T

1
I n 1 T 1

ﬂ__{vr:,..,.‘,_ :

C/ou' Fiving fley oni Se¢ J‘Jof:ﬁmﬁ:’n

Nodified XcHy

. S
; A Y i i L A L A i " i n A A \ A A n A "
o T n A I : ; Pr— — oy

Iﬁ

_ﬂé_u@a_lq 0 Sec Sdof Egection

Mod/s ﬁea" Xehil

ot R Y

GOXPXDRNTIAL 5

da
. '.:::m, ,

i
b
!'.

IR DU TRCRC TN~ ¢ | R TRVE S VP )

C s v




T DA MRS T TR

e e et e pmme L

e S

SERL 8 ‘e AT L opSREaR) BCAST LA v T

£N
X

CONFIDENTIAL

Gun Firing Tests of 20 NOL Modified Mke. 46 Primers

on S B B S e B W= e W = am 5 s S8 WS ON B OB S WE W AN en P e W e W s B

DISTRIBUTION

Bureau of Ordnance

Ad3
Re2a

- -

Re2d

Chief of Ordnance, Department of the Army
Attn: ORDTX-AR

Gommanding, General,

Aberdeen Proving Ground,

Aberdeen, Maryland

Attn: Technical Information Section,
Development and Proof Services

Commander, Operational Development Force,
Ue Se Atlantic Fleet, Us S. Naval Base,
Norfolk 11, Virginia

Chief of Ordnance, Department of the Army
Washington 25, Ds Ce*
Attn: ORDTU

Chief of Ordnance, Department of the Army
Washington 25, D. Ce.
Attn: Ammunition Branch

ORDTA, R, and D, Division

Lerojet Engineering Corporation
P. Os Box 296

Azusa, California

Attn: Librarian, Myra Te. Grenier

AT s MoTW L e o Y oL
ALLCEBIlYy DLLLAITULLVE Lot

PR M e
Ueranury

" Pe Oe Box 210

Cumberland, Maryland
Attn: Dr. L. G. Bonner

Armour Research Foundation
Technology Csenter

Chicago 16, Illinois

Attn: Dr. LeVan Griffis

CONFIDENTIAL
SECURITY INFORMATION

|

.*\ . i

NPG REPORT NO. 986

P P
AR A <k AR i VA ‘
ey vy ol Ak he =

b et

-~

[P T Y-

APPENDIX C



Yk DY e eame e aw
-, -

asemonge < e - o -

R

=

SR

B

—
SRR

* Sy
e g
- 5

L

O
CONFIDENTIAL
Gun Firing Tests of 20 NOL Modified Mk,

-u-‘---/---t—-u—---‘——

DISTRIBUTION (Continued)

Atlantic Research Corporstion
3812 North Fairfax Street
Alexandria, Virginia

Attn: Dre. A, Ce¢ Scurlock

A, Dy Little, Inc,
Cambridge 42, Massachusetts
Attn: Dr. Cs S. Keevil

Bureau of Mines

4800 Forbes St,.,
Pittsburgh, Pennsylvania
Attn: Dre. Be. Lewis

Catholic University of America
7th Street & Michigan Ave,, No E,
Washington, Ds C.

Attn: Dr., Fe 0o Rice

Chief of Staff, USAF

Washington 25, Ds Ce.

Attn: DCS/D (AFDRD AV=-3)
Mr, M, Lipnick

Commander, Us S, Naval Ordnance Test Station
Inyokern, China Lake, California
Attn: Technical Library Branch

Commander, Naval Ordnance Laboratory
White Oak, Silver Spring, Maryland

Attn: lerary

Commander, U, S. Naval Air Missile Test Center
Peint Mugu, Port Huaneme, Californie

Attn: Technical Likrary

Commanding General, Frankford Arsenal
Bridge and Tacony Stresets,
Philadelphia 37, Pennsylvania

Attn: Pitman-Dunn Laboratory

Commanding General, AMC Wright-Patterson AFB
Dayton, Ohio
Attn: MCREXP-53

CONFIDENTIAL
SECURITY INFORMATION 2

Y T

I

)

|
¢} @

3

2

:

Ps

NPG REPORT NO. 986

4L6 Primers

1
t
1
8
1
]
1
:
i

o

. e

B 7 L IR T W AT

-
RS Al

© e dlh e -

APPENDIX C



Lram— —_—

O »
- R

* VIV -l NPG REPORT NOo 986 §

e e
“

T TR M AR

DISTRIBUTION (Continued)

Commanding Officer, O0ffice of Naval Research
1030 Es Green Street
Pasadena, California, 1

J Commanding General,
' Aberdeen Proving Ground
Aberdeen, Maryland
Attn: Ballistic Research Laboratories 1

e

[N

Commanding Officer,

Picatinny Arsenal,

Dover, New Jersey

Attn: ORDBB-T 2

2L ahed e kst

Commanding Officer,

Redstone Arsenal

Funtsville, Alabama

Attn: ORDDW-R, Technical Library 2

2wt

A S 3

Commanding Officer, :
U. 5. Naval Powder Factory ' S
Indian Head, Maryland

Attn: Research and Development Department 2

R ek
=,

Ee I. duPont de Nemours & Co.
20th and Market Streets
Wilmington, Delaware
Attn: Dre. We Fo Jackson
Rme 5462 Nemours 1

Goodyear Aircraft Corporation _

Akron 15, Ohio

Attn: Dr. He E, Sheets, L
Aerophysics Depte

—

| o0l

~
o
Fevid

Glenn L. Martin Co,
Baltimore 3, Maryland
Attn: Se P, Guailillo 1

Hercules Experimental Station
Wilmington, Delaware

AN e g B

Attn: Dr. A. M, Ball 1
i CONFIDENTIAL
. SECURITY INFORMATION 3 L T (7}

t '.""‘8}-3 - .

PR :7%- .



%

‘.L-—-

L2304

{}

L

SN e

Gun Firing Tes.:- of 20 NOL modified Mk.

| N M me B me o8 ws S e W R e W W -

4]

Hughes Ai{craft Company
Florence Aves at Teale St.
Culver City, California
Attn: Mr., My, C. Beebe

Jet Propulsion Laboratory, CeIleTe
Pasadena 4, California
Attn: Dre Ls Ge Dunn

Midwest Research Institute
4049 Pennsylvania

Kensas City, Missouri
Attn: Dre Go Ee. 2ieglier

M. We Kellogg Company
Fto, of Danforth Ave,
Jersey City, New Jersey
Attns Mr, Sanmuel Baig

Phillips Petroleum Company

Bartlesville, Oklahoma

Attn: Technical Information Research
and Development Department,
Mre Jeo Pe Alden

Purdue University
Department of Chemistry
Lafayette, Indiana
Attn: Dr, He Feuer

Rohm & Haas,
Redstone Arsenal Research Division
Huntsville, Alabama

ALLe Ta A1 need
Avvind Dre Clayvon Huggs

127

80lid Propellant Information Agency
Applied Physics Laboratory

Johns Hopkins University

Silver Spring, Maryland

Attn: Mr, R. Ho Petty

CONFIDENTIAL
SECURITY INFORMATION I

ISTRIBUTION {Continued)

g

Arc .



T e e s

Ve N

Gun Firing Tests of 20 NC

B B e LY MR am GB W Tk e A W OGN G G W W AR MR e W o

NPG REPORT NO. 986

odified Mko 46 Primers

DISTRIBUTION (Continued)

University of Michigan
Depts of Eng. Research
Ann Arbor, Michigan
Attn: Dr, Je Brier

Western Cartridge Company
0lin Industries, Inc,
Alton, Illinois

Attn: Re L. Womer

Locals: OMI
Fil

S

COrTTHENTIAL

[o ¥ JEVEVIN -

phe

VR

APPENDIX

———— e ERCRP TN




	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027

